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^*^e>. — ffcCDfiHfeUfrK #l;itfCCD (Charge Coupled Device) &Ci3V^ 
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) , (F) , (G) Izm-f&olz&V. Sf©012 (B) , (C) , (D) IZ 
-?&t>lE>. mi 2 (C) , (D) tmi 2 (F) , (G) HZttitlsTftfrZ 

<fc?ic, R?-z&&T$&T-Z<DVy?)\,mi*±mzi%x.x^z>(n\zM\s. m 

12 (B) tmi 2 (E) £ZMi£l>Tftfr2>£z>iZ. Gr- * Wyzf^mt 
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^^fg^&aglHCfc^T, 012 (E) , (F) , (G) JCj^"* 
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xm 1 U ftriB^S 1 ©^^^^-^tcM^-rstulB^ 2 0)5^ 
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[0 0 2 4] 

m i mmmm 

&mmBm<Dm*x?-;\sj>]* rgb -@h^j#«^;o c c d (charg 

e Coupled Device) Srff^., C C D IC J; y ffi^S tlfeit > > 

4 tfctf) R G B ^- # ftifi-T «mj£©J£^«ft#S Srffl V^nS»«Sfb S:ff 

JMfrWJCfc, Hi (a) iz^k^MMM^i^ RGBf 

) , (o , (d) Km-twmmmoGT-*. Rf-^fci^Bf-^stt 

, 3*ie>£J£L-£;foii:T® 1 (E) ic^MiJifB^J© R G B ^- # 
[0 0 2 5] 

H2'Cwt cfc^icm^-^^;!/^^^ 1 tt, U>X2, )tfLPF3, CCD4 
, AD^g|8iS5. CCD|gi&gP6. ^=EU7, M#MSSIS 8 .fctJf* * ^fS##L 
JISP 9 

C'3fc^L P F 3] 

^fcRfc^-T-S^^L P F (Low Pass Filter) 
[0 0 2 6] 
[CCD4] 

ccd4h v h u ^^^jcBB^rs*ifesas[(z>7# Kt, ^-t-y- 

B!JUfe7-f ^/dffc&^UTV^. ><>f "Y-SI#rfe7 >f /I/* It. G (Green: ft) 
<D7 4JV$ fcrp&^tCgB^JU U tf>3P:$KC R (Red: ^) -fe<Z> T7 JV& t.B (Blu 
e:») fe^^W^^t^r^^lCgH^lb^^^T^So 7* h *V tf- Ktt, ^ 

JSCfc^Mg-liS 4 Q ~S4 3 &£/«U ^)ti^S4 0 ~S4 3 £AD^#|g|S 

1 2 tfJlE#2 0 0 0-3 0 
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CCD4H tfcaB-TSJ^tC, CCDJ§g®gP6lC<fcoT#»#ig!fr£*U 1 tfe 
©^¥#M;£*ifcM^£#&£:#>lc, i^>yu >**ftffl#fBSlcj|&5 4*fetf> 

[0 0 2 7] 
[AD^§P5] 

AD^m§P5tt, ^if S4 Q ~S4 3 ^f^^«0liifS5 o ~ 

S5 3 tc^&u wmm^s 5 zm^$&m& 8 miit & 0 

[0 0 2 8] 

[CCD|gi&g|5 6] 

ccDj^i&gi5 6^ ccd a <DV>zf v >tfmm& 2 ?r £: u 0 3 tc^-r <fc e> 

IC l*fe©H^(Dfeffl$:M* (0, 0) £Lfc££lC, ^tl^tl U/2, - % / 
2), (0, tc), (*r/2, tzt/2) CDffiffl&f*o-&ff-4tt<Z)lif«S:CCD4 
«fc 3 ffji!iai8i(i^0|Iilif S 8 a &CS^5V%T, CCD 4 5: 

[0 0 2 9] 

ommommm^ ssb sr^t-s 0 

[0 0 3 0] 

lit', Iif#S5ll CCD 4 u ^x^tcie«$tife#M 

^©H^^-^^^^tJ, 04 (A) IC&^T r Gj T*^£*l£:&S<Z>®f[i©®i 
i?i-r-##G (^fe) ^-*£^U 04 (B) JCfcV^T TRj X^^tlt^m 
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fcfc, 04 (A) IC^-TG^-^^S^WJA^-^t, HI (B) iZ^k-TG 
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^mizit, r^-^icov%t«, 4^©jg#ia^©i?->^ , u >?&mz. m 

5 (A) lC^1-J:e)fC, ^-tl-eft (a xQ , a y0 ) = (tt/2, 0) , (a xl , a 
yl ) = (*i — k/2) , (<* x2 , a y2 ) = (tc/2, tc) , (a x3 , a y3 ) = 

{%, it/2.) £&£ 0 

B^-^lCoVMTte, 4tt©liBt©1J->y'J 0 5 (B 

) tCj^-T cfc^tC, -ttl-^tl (a xQ , a yQ ) = (0, tc/2) , (« xl . « yl ) = 
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2, it) £&5o 

(a x3 , a y3 ) tLT^fflStU 12 2 fCj^* ^ U 7 C^IBlt^T V*S 0 

1 4 mSE#2 0 0 0-3 0 
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4 Sr^-TSc 

[0 0 3 5] 

*tHIB» 5 0 l#©lg^gffc3;ftfcm^£#£k«>lC, itji£Lfc4#tf> 
St«t©®M-tS5 0 ~S5g £A:frU ^tl^M^bT 2^lCT^^-b-> 
7°y >**LfcMlfifg#S 5 0 Q ~S 5 0 3 ££f&U ®itf§-S§- S 50 fl ~S50 

3 *7-v^m&m&5 i icffi^-r<5o 

«raiUS&5 Ote, M#fg#S 5 0 ~S5 3 ©^tl^TUCo V%T, 
x#fa©#1f >7°U >^£m©imiC (M x -1) <@<Z>0£#AU y^[6l©#-9- 

>y&m<Dmiz (M y - 1 ) m<do *n x^xmrnm^s 5 o 0 -sso 

&IC T2j 

[0 0 3 6] 

•7-v^mm&5 i t*> ftiisna&s o^hxiivt^mmm-Bs 5 o 0 ~ss 

0 3 £2&7tt7-yxf£&LTM»»««^©H<Wg#S 51 0 ~S51 3 £ 
[0 0 3 7] 

^^>>7 hIHJ?&5 2 li, S4 (B) , (C) (D&nWyzfV >^3*l£irS: 
;J;-r«!lc-3-££«>^ 8Hfc(C iotffcIiifS 5l 0 ~S5l 3 ic-g-^ti 
SRf-^^<tU { Bf-^?:2t7C^>>7hLtBtifY 0 ~Y 3 

■t&fr*., htmS&5 2 ®#M-^S 51 0 ~S51 3 <DRt-*1S 

«kt>*BT r -^jC^fl,T j etl-re x p (-j (o x a x0 +o) y a y() ) / (2tt) ) 
~exp (- j (6) x ax3 + o) y a y3 ) / (2 «) ) Mtfg#Y 0 ~ 
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sx) =fob<li (co y ~co sy ) fc-fS&Stf&S. co sx . 6> sy «U 7 V~f 

[0 0 3 8] 

0 ~Y 3 £ N 0 2lC^t^=E'J 7 iCfBlS^tlfc^^WQ ~w 3 , w Q ' ~w 3 
A) K7*-t$LW.<Dmmv>GT- Z t^^^SlMf S 5 3 &:7- U ^SOftEr 

©^tl-miCo^T, Hi feJ:t>^3^pg<Z)a^X^^ h;i/^X 1 3 0 0 
Ito&titolzmMm^YQ ~Y 3 fc*ft-etxm"f S«HR»w 0 ~w 3 fc, £§2£J: 
^4iPB©i^/<^h;i/^X2 4 ())() £:£&£fc#)lC®4gtfg#Y 0 ~Yg 

m**^>7 h;i/#m®!&5 3 ii, tsh^; (i) ic^o'^Tni-f yys/>$o*# 

^t4v^S*X/<^bM^X13 0)0 TSE5S (2) \zm~3^T*.<4 

[0 0 3 9] 

X13ao=^-{(l-j)Yo+(l+j)Yi+(l-j)Y2+(l+j)Y3} - (1) 

Qt. vww\ wv/n/v/sa v/v\/\A/\ w>/\/\/\ 

Wo Wl W2 W3 
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[0 0 4 0] 

[&2] 

X24o.o=4-{(l+j)Yo+a-j)Yi+(l+j)Y 2 +a-j)Y3} - (2) 

4r www^ >/vx/\/w vwwa 

Wo' Wi' W2T W3« 



[0 0 4 1 ] 

fit, TIBiS (3) lCat-TJ;e»ic, l*^^h«Xl3 M tX24 

[0 0 4 2] 

n&3] 

Xo.o= X13o.o+X24o.o - (3) 



[0 0 4 3] 

j^t, Jbta^; (i) , (2) <Dmmzmm~?z> B 

5fc1\ ±m^ (i) , (2) (DmM£.teZ>. zikttmz-v-yfV^tf&ffi 
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[0 0 4 4] 

L >\'fm<D4>'ry 0,1 ,S- 1 

Y_orgL Lm&m<DT*?ji'mn(mijmffl$$tw 
y_or gL Lmmm<DTi??ji'm^(gffl$mmD 

•?>yy V^(MBH(rad) 
a yL L^a^^^^^M-^tOO^ecD^IC^triytti^lSlcO 

Xik x^RKitfU y^rifiJI-k^O-r^-^^rfife^X (0) x -i- 
Wsx,6J y - i • 6>sy) N i = k = 0£D^^|iS*X^^ Ml/ 

Ox x ^i6iic^^je-c* 5 ^ * - v yyj&ftvmsi 

Py y >fr|S!lv«»*<«**>r > - * >*0c#©«» 
Qy y^fafc&ltoWE-C*** * - S? ^ttftCDfitt 

M y *X F^^lC^LTy^lC^H^H^©^»ift^c5>^T' 

«7C-rS*>«r^te»x «^Ny = My 

[0 0 4 5] 

«W-ftiTV^«#t±, «i£h&£itifcM#&TSa5$ (4) T'^L^S-^iC 
TIBS: (5) T'^^tlSo 
[0 0 4 6] 

[»4] 

Y(OJx.Wy) = i: EX(0)x-i^sx.Wy-kWsy) _ 
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[0 0 4 7] 

[»5] 

Y(Wx,<y y )= exp(j «(Wx a x + o> y a y )/(2ff)) • 

E £exp(- j • (ia x + ka y ))X(a>x-icUsx,CL)y-kcc>sy) 

— (5) 

[0 0 4 8] 

ttlC > y b -t z> r £ IZ J: o T^3S*e^ S o 

Texp (-j (oj x • a x +co y • a y ) / ( 

2 «) ) j &§n-fft&&v^ 

-ux3g«na»5 i Ma»5 2 £&Aft#x-Taeg-r£ 0 

[0 04 9] 

> ^ fr<D Wi £ # x. ft « J: v % D 
[0 0 5 0] 

znizMLT. frmmmmok^iz, z^^m^izit. 7-'ji»tti 

IS «2*|gfc»4*l8i:#&«T&S. -r&fr*., H«J^2o©i 

BL «A«»i*ISi:»2jRlSi:ttffll3iTa&S. ft?T, 2-3<jd*RK:^v*t, 
«>ttfllll*l5fc»2*KfctC^V^T#^AyatJ>f>t-S?>^^S:%^.*<& 

o 
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[0 0 5 1] 

Mmm^&mx&zste. ^^mz^m^mmm-^omt. yumz&mtemm 
m^<D$i£<Dmiitev> s=(p x +q x +d • (p y +Q y + 1 ) £&So 

Z.ZLX. P x =FLoor ((N x -l)/2), 

Q x =FLoor ( (N x +M X - 1) /2) , 
P y =FLoor ((N y -l)/2), 
Q y = FLoor ( (N y + M y - 1) / 2) 

X&Z> e 

^mmmmxit. n x , N y , m x , M y ^mz2<Dm^izsit4 

[0 0 5 2] 

tot, mmmitJimmz. s©iS[^itF»tsss*x^^ 

msmm&mwcm^zY 1 3 L tht^m^iz, rm^ (6) ©j^ic^tu r 
ia^ (6) *M^xmmm™ L z&tbzztx, Tiass (7) iz^^vizmi 

7) ©w L ^iSIS?:^bT^^6„ 
[0 0 5 3] 

[8t6] 

Qx Qy 

Y13l= £ Z exp(- j • (iaxL+ka y L))Xi,k 

I-.-PX fc- -Py 

L = 0.1. ••• ,S — 1 —(6) 
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[0 0 5 4] 

[R7] 

s-i 

X13o.o= ZwlY13l -..m 
1=0 

[0 0 5 5] 

^^T*fee«*X^^ h/W*#X 0f0 fc«fctf>f *-5?>i0&#X ifk CDR&S 
ilbt, 2181 5/7 h«©«2fe*ty«4«t|fi©aiM-&S:Y 2 4 L 'ilbfc»-&lC 

> tib^ (8) (D&oizjjkzn, rm^. (8) ^m^xmmm^ L ' 

fc.T?, T!B5£ (9) ic^-Tct^tcS^x^^ b«X2 4 0>0 -tfjfiibbti&o 
TSE5S (9) <Z)w L ' «w L ^tt^St^^^UT^S. 
[0 0 5 6] 

[»8] 

Px Qy 

Y24l = £ Z exp( - j • (i a xl+ k « yL ))X i,k 

L = 0,1. '".S- 1 •♦.(8) 

[0 0 5 7] 

[R9] 

s-i 

X24o.o = E w l Y24l • • • (9) 



[0 0 5 8] 

^ > vm. # & & * t z> r=. #> m v * e> *i s . 
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mmz&wzftv&yimiz. mmmmmx^mt. 312 suss £#314*15® 
o T*m%&z-fcm^n. m i mm&z&m3 Mmcomz o x-m^^tcm^ 

[0 0 5 9] 

XI 3 L >T^-^>^^^l^5S$tlfe^2^3J:^4^^©a*^^^ h 
;i/X2 4 L £7We>*l-5o 

fit, -r^-^>^^*^5fe$tifeS^^^^ h;i/X i 3 L £S 

So 

[0 0 6 0] 

4^©«M#cDM#fg-^s 5^e>^e>ti^S4 (o izijk-t&mcom 

[0 0 6 1] 

mi fcJ:tfgl3*Bgi::^T», ±SB« (6) ^£TfB5£ (10 a) - (10 
d) tfmbtlZ><, 

2 2 ffi!E#2 0 0 0-3 0 
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[0 0 6 2] 

l»io] 

Yo= Xo.o— jXi.o+Xo,i— jXi.i 
Yi= Xo.o— X1.0+ jXo.i— jXi.i 
Y2= Xo.o— jXi.o— Xo,i+jX 1.1 
Y3= X0.0— X1.0— jXo.i+jXi.i 



— (10a) 
••• (10b) 

- (10c) 
••• (10d) 



[0 0 6 3] 

f bt, _tm& (1 0 a) ~ (1 0 d) *m< JtfiB5£ (7) lZttfo-f&± 
835£ (l) wmfrft* «i fc<kt>lfl3^pg<Z)S#*^* h;i/X 1 3 0)0 #^£>*i 

So 

[0 0 6 4] 

^2i3J:tJ f ^4^|5S{Co^Tii, ±M& (8) a^TfBiS (1 1 a) ~ (1 1 
d) ##e>*l£o 

[0 0 6 5] 

mi 1] 

Y 0 = Xo.o+jXi,o+Xo.i+jXi,i ... (na) 

Yi = Xo.o-Xi,o+jXo.i-jXu — (11b) 

Yz= Xo.o+jXi.o— Xo,i— jXi.i ••• (11c) 

Y3= Xo.o-Xi.o-jX 0 .i+jXu ••■ (11d) 

[0 0 6 6] 

fit, ±gE5£ (1 1 a) ~ (1 1 d) £8?< ±m& (9) IC^iSf 5Jt 
aa^C (2) tfimfrft* ^2feJ:^4iPg0l*^^i'h;i/X2 4 O)O ##£>*l 
5. 

[0 0 6 7] 

-tS 5 3 & 7 - 'J x3£gf!l U JtS^ffcSJlfcT^^WT^S 8 i#5 0 
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[0 0 6 8] 
[0 0 6 9] 

C C Dlgi&^J 6 lC<t SlggfrtC iot, C C D 4 #ffij£©#fatCjff£©ffi*i£ 

2*U ^^«a^tl^4^©®^lCiSCfe^3'fc#-^S4 () ~S4 3 tfAD^gSSP 

AD^g|S5 IC^V^T, S4 Q ~S4 3 ^ ;W^5£<7>® 

if#S5 0 ~S5 3 HflMi^S 5 Q ~S5 3 j&M3#*raas 8 tC ffl 

AStlS. lift S5 0 ~S5 3 H 7JCffl«3ftfc«JC3£*ffi;**lT 

[0 0 7 0] 

s 5 3 *«»ras*iT 2mzTv7-y-y7v>>?2nt~wm.m^s 5 o 0 -sso 

■fl/T, 7-yx3KSIia»5 1 KlfeV%T, MMfS5O 0 ~S5O 3 ^2^ 

7c7-u xsj&s*i, mmmmmmm<Dmmm^s 5i 0 ~s5i 3 ^sft 
«. 

[0 0 7 1] 

fit, ht@IS&5 2»C;l3^T\ Hf«Mg#S 51 0 ~S51 3 (DRt- 

^^.fct^B^-^lC^f LTf tittle x p (-j (oj x a xQ +<o y a yQ ) / (2 
)t) ) ~exp (-j (a> x a x3 +co y a y3 ) / ( 2 tt ) ) tf^CbtU Htf 
^Y Q ~Y 3 *«4/SSft4. 
[0 0 7 2] 

-ebT, S**^? WH§Lffi®5&5 3 iCfe^T, A#bfcMMS#Y 0 ~Y 3 

2 4 2000-3021675 
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[0 0 7 3] 
[0 0 7 4] 

•eit, **9fg-&*&3i»9 tc^v%T. mmm-^s 8 bic-^tisR, g, b 

[0 0 7 5] 

MP 9 lCfc^T^&^3l£fi : e>:i<i:&<. CCD4«DlIiffifi^[C2^(D 

mmmzftmv t=.mmmit ^tit^mmm^^m^^n^x^^. 
i£s<x&Miz&2>j)K m&hfc&oiz. m^mmmsxit. Gr-tommzn 

[0 0 7 6] 

mat. *mffiMm<Dm s ?-*?-jij]*^<D%iiftMf&mx&z> 0 

[0 0 7 7] 

s 8 ei 7 ic^-tm-^MP 6 8 (DWf&mx&Zo 

08 IC^f ft#fll313P 6 8 te, Hi|!g®i&7 0, £(^>:7 Mgj& 7 1 

2 5 ffiH# 2000-3021675 
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mmm&2 o&, m i tc^-r a 5 i^hK±ht=.m 3 ic^-ttBsicufc 
&&xfy%fa<Dv>zfv > ^mm^mm^xmmm-^ s 1 o 0 ~s 7 o 3 

[0 0 7 8] 

MUB&7 1 l±. ffi^HI!^7 0jb^A±Lfc®^#S 7 0 Q ~S70 
3 04 (B) , (C) 0&it't>yU>^tlfc3i:^t^t5fe 

A^wicii-9->^;i/ift©itx.feiii^M#s 7o 0 ~s7 o 3 (DftmcDmy-y? 

£I^S/-7 MUSS 7 1 fcfc, <fg#y 0 — y 3 £j£^##£j&[ai& 7 2lcffl*^€> 

o 

[0 0 7 9] 

OTf#4M7 2(t Mif§^y 0 ~y 3 x, y £ fcIE<Z>Ji?8$fc£ 

^fo^i:, x, y^^v^^ciE^i:^■5M^SI$c$:^to^^c^^s 0 -T&fc^, 

x, y i:=fe>iE<Z)M^$:^*;m^2r^7c7^;b^i:, x, y 2>\§>^ClE;fl£&£ 

tiy 1 3 L , y 2 4 L tt5„ 
[0 0 8 0] 

fit, fc^®m^$imm& 7 2 te, Iii^yl3 L , y 2 4 L lC2&7t;fc 
M;i/«i^It. -T^*)^. E^b^V^^#miC iot, rc/2 (rad 
) Zltie>JC«fc y^^tlfe^Sr^tt-e^y 1 3 L ' , y24 L ' t-rs 

o 

fit, j£*f«te#£j*EI» 7 2&, y 1 3 L ICOVNT, ^€'J7^^a} 
Ufe«*«w L ®^fflSfe*tf*apS:-tn-?*l^m»S:fflV^T, TRe (w L ) 
• y 1 3 L + I m (w L ) • y 1 3 L ' j fcttH-TS,, £fcH38l&C, y24 L IC 

2 6 ffiIE4f 2 0 0 0-3 0 
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Hf&fcffi^T, r R e (w L ' ) • y 2 4 L + I m (w L * ) • y 2 4 L ' j £ 

iit. Re (x) tex(Z>H3P(real part) I m (x) &x©^3P(i 

magi nary part) $r^"^* 0 

•cbt, J£^##^HI8& 7 2&, TRe (w L ) - y 1 3 L + I m (w L 
) • y 1 3 L ' j ©SUMS**:, TRe (w L ' ) • y 2 4 L + I m (w L ' ) 
•y24 L ' j (DW.mtg^tZtUM.-rZZ.iUZj: »J % i>f'J7'»mt>t 
;P (fit**) S*U jKW«-ffcSnfcll«tM-^S 6 8S:»S. 

fcfc, #fHMmT*te, ^*^w L , w L ' G>mm& 

[0 0 8 1] 
[0 0 8 2] 

09 tC^f <fce>lC«^X^-;i/?!j^^ 1 tt, I/>X2, ^LPF3, CCD 8 
4, CCD£gi&g|S8 6, ^'J87, f^SgP88^J:^^ 

[0 0 8 3] 

[CCD 8 4] 

4 JV$ £*misT\t^Z> 0 4 Jls&lt. miO (A) lCj^iV\° Cy 
0>T>) fe. M (Vif>i5f) Y (>f:nTJ-) fe«fcOT (*9>f h) 

5 8 4 3 ££/&U ^feft#S 8 4 S: A DSESiaJ 5 JCffi*f« 0 

2 7 mSE# 2 0 0 0-3 0 



11 — 157431 



CCD8 4H J: SIC, CCD|glftgB8 6 &C <fc o T^ffr#Iglfr£*U 

@io (b) K^-tittKD-mMmmitzfttz.mmzmztctbiz. y-y^vyy®. 

*B)i)TO:l*:S4ft0Ii5:lil, ^if S 8 4 Q ~S 8 4 3 &£f£-f& 

^«01O (C) tC^-Tck^tC. (0, 0), U/2, 0). (0, tt/2 
) (?r/2, n/2) 

[0 0 8 4] 
CAD^m®S8 5] 

AD^m^P8 5li, MfS 84 0 ~S 84 3 # S 

85„~S 8 5 3 ®###S 85 fl ~S8 5g 8 8lcm 

[0 0 8 5] 
CCC-DK»«P8 6] 
CCDfglfrgP8 6tt, CCD 8 4 (D^y^V >^ISIR5S 2 tt U 010 (C 
) Ca<tll&S4o©t>^y >yfltfB&#o^#f4tt©Ml&CCD 8 4 #SR 
#-T-5«l:e>lC, ff^l«|5 8 8^?>CDWf #S 8 8 afcS^^t, CCD 8 4 

[0 0 8 6] 
CM#^SgP8 8] 

##M«P8 8Ji, AD^f&8P8 5*^e»A*Lfe, 010 (C) iC^-T^BSlC 
*JQ:S*>^U >^fiffi&«ro4 4fc©aiOT«©®M#S 8 5 Q ~S 8 5 3 & 
MV>T, 2 §©Ii(!DlMf S 8 8 b 

f§#*Q.3lgiS 8 8 tt, 010 (C) tC3S"rffi2JC***-b->^y 
©4tJtfiDjft{fcH«€:»e>n« cfcSJC, 8 7 lC^«bfElS$tlfeCCD 8 4 © 

#l&#rSlfc J:tfffi*|fcW*5«*K:g^T1H»te#S 8 8a ££f£U fff^M 
# S 8 8 a £ C C Dggifrgp 8 6 iCffi^-TSo 
[0 0 8 7] 

m^t&mm s s ad^&sbs s^^itai o (a) ic^t-m^s^a 

A^->CD4fe(D«#®^E0)M^-^S 85 Q ~S 8 5 3 8 7 IC#£& 

2 8 ftiH# 2000-3021675 
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F]rt*-><DWmm-%S 8 8b ££f&^5 0 
[0 0 8 8] 

JSAT. m-%®>m®8 8lC&#£, ItffS8 8b0Cyf-^ Ye^-# 

, w^-^fc^tfG^-^^&Jitco^Ti&^So 
^zlt?, -y-y^v yy&ffl*. @io (c) ic^-r<j;e>jc. cy-^-^c/sc 

[0 0 8 9] 

010 (C) lC^i"J;e>tC, (a xQ , a y0 ) = (0, 0) , (a xl , a 

yl ) = ( ic / 2 , 0 ) , ( a x2 , a y2 ) = ( it / 2 , tc / 2 ) , ( a x3> a y3 ) 
= (0, n/2) 

tl (a x Q» a y ()) = (jr/2, 0) , ( a xl » a yl ) = (tc, 0) , (a^, a 
y2 ) = (jt/2, 0) , (a x3 , a y3 ) = (?r, tc / 2 ) 

(a x0 , a yQ ) = (0, 7r/2) , (a xl , a yl ) = (7r/2, tc/2) , (a 

(a x0 , a y0 ) = (tt/2, tc / 2 ) , (a xl , a j) = («, jc/2) , (a 
x2 » a y 2) = (jt/2, tc) , (a x3 , a y3 ) = (7T, jt) £&"5 0 
[0 0 9 0] 

zti 7 v z/ymaamit* tits^i/7Mi© (a x0 , a y0 > ~ 

(a x3 , a y3 ) k.LX&mtsn. 0 9 KaVT* ^ U 8 7 {C^«>3B«3 tlT V*£o 
[0 0 9 1 ] 

01 1«U M#&3lgP 8 8 0i»feS o 

01 1 «-9ftL&fi|S 8 8 M\ IMES&9 0, 7- U :r3£g|IB»9 

2 9 ffiSE#2 0 0 0-3 0 
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[0 0 9 2] 

*flS[II8&9 0&, liffS 85„~S 8 5 3 £A;frU ^tl$:ffirabT2^ 
KTyfy-y-fV >^bfeffitf#S 9 0 Q ~S 9 0 3 ££/&U Mtft-t S 9 

o 0 ~s9o 3 s: 7 - y xiggiiaai 9 1 icffiij-r^o 

7-uxiEiftiaMi9 1 it, mmm&9 o^e>A*Lfe®#M#s 9 o 0 ~s 9 
o 3 *2?krt7-v=-$zmisTmwimMi&mm(Dmmm-%s 9i 0 ~s9i 3 & 
£*&u mmm^s 9 i 0 ~s 9 i 3 zgrnt/y hm&s 2 jca*i-* 0 

[0 0 9 3] 

£13^7 MS«&9 2tt. _ti&L£ (a xQ , a yQ ) ~ (a x3 , a y3 ) ©ffifi*eiJ- 
>7"y >yStlfe*€:aK-r*3KK:"rSfe«>tC, MKC J: o'T#fclfflMB# S 9 1 

0 ~S 9 1 3 iC-g-^tlSC yf-*, Y e W-r- # J3<fc tfG^- * 5: ^ 

ti^tiWJtc2r^^rat/7 h lTltffY 0 ~y 3 ^^f§„ 

1-fcfc>*>, SKIS/? MS»9 2te, Biff S 91 0 ~S91 3 (DCyf-^ 
, Yef-^> Wr-$ fc<f:tf G7=-#lC*f LT^etl^tie x p (- j (© x a 
x0 +co y a yQ ) / (2?r) ) ~ e x p (— j (<o x a x3 +cu y a y3 ) / ( 2 7t ) 
) ^iDT, Bf#M^Y 0 ~Y 3 &4^t5 0 

sx) *»L<»± (co y ~<o sy ) iltS^^S. 3Z1T% oj sx , co sy tt, 

■9- > ^ u > ^itf © -e *i -rn x # ft 35 £ x$ y # \%<d > 7 y > ynm&xib z> . 

[0 0 9 4] 

s*^^^ h;i^wmimi^9 3«, ^tyyvm^^ 2i^bK±\^tz.mmm^ 

0 ~Y 3 il, 0 9lC^;*^y 8 7lCfBll£*lfe^igffc££:M^T, Cyf-^ 
, Ye-r-*, W^-* £0^5=-*© 2&7G©Mfcft-J§-X 0j0 ^^tl^tlfS 
JHlK:£j»U i*m£/&£*l£Cy-r-#, Y ef — # % Wf-^fcirfGf-f 
©H#M#X 0>0 ^f)&SMtff S 9 3 £7- Ux5£^g!®!&9 4 ICffiij^S 

o 

3 0 ffi!E# 2000-3021675 
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*=EV 8 71C&, ^^J^lCLT^^nfeCy-r-*, Y e t 1 - 

*9 h^xi 3 0>0 z&tb&fe&iz-mmm^YQ ~y 3 tc-g-^x-rnm-rss 

^g$r W() ~w 3 ^2 ^<k^4 tllCi*^^^ hM^X 2 4 0)0 

s^feicH^m-^YQ ~y 3 tc^4x^*im"r-5^tS[w 0 ' ~w 3 ' ttfmmi* 
m**^? h)vnmm&9 3 c y^-#c-D^x, tihs: ( 1 2 a) ~ ( 

1 2 d) *^#e>4x^TlB^: (13) izm^^T^**** WW£#X 1 3 0 0 

TIEsS (14 a) ~ (1 4 d) fr<b#e)*lfcTSa5£ (15) ICgtS^T 

l*X^i'hM^X2 4 0)() £;£#>3 0 

[0 0 9 5] 

mi 2] 

Yo= Xo.o+Xi^+Xo.i+Xi,i 
Yi= Xo,o— jXi.o+Xo.i— jXi,i 
Y2 = X0.0 + X 1,0 — jXo,i — jXi,i 
Y3= Xao— jXi.o— jXo,i— Xu 

[0 0 9 6] 

mi 3] 

X13o,o=y l-jYo+Yi+Yz+jYs) 

[0 0 9 7] 

[114] 

Yo= Xo.o+Xi,o+Xai+Xu 
Yi = Xo,o+ jXi,o+Xo.i+ jXi,i 
Y2= Xo f o+Xi^j— jXo.i— jXu 
Y3= Xo.o+jXi.o— jXo.i+Xi.i 



(12a) 
(12b) 
(12c) 
(12d) 



(13) 



(14a) 
(14b) 
(14c) 
(14d) 
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[0 0 9 8] 
U 5] 

X24 OJ o=-i-{Yo-jYi+jY 2 +Y3} ... (15) 



[0 0 9 9] 

fit, TiBsS (16) Kijk-t&oiz. m**'*? h;w£#x 1 3 0>0 nxz 

[0 10 0] 
CUtl 6] 

Xo.o= X13o.o+X24o.o — (16) 



[0101] 

Sfeik. Wb$SmH!g&9 3 li, Cyf-fil«. Yef-f, W 

"r-^^XXlGf- # fCoVxT, h;»Xl 3 0>0 fc^tf^X^ 

[0 10 2] 

7-u x38»ggiiii» 9 4 «\ h;i/^miai^9 3^^Ai7b^H^ 

#S 9 3 &:7-y x3g£flU mMmit^ntc^V Z S 8 8b 

[0103] 

*^9M#^S§P8 9 ft#*Q.3M8 8^e>©@#M#S 8 8 blC^^tlS 
[0104] 

CCD|g|&g|J8 6lCJ:5lglfrJC£oT, C C D 8 4 #ffrJfc(D#falCffij£<Z>ffiJli 

3 2 ffiH# 2000-3021675 
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£tt#tfrU 0io (C) izijk-t&oiz, vy^V >^&*B#*BSlc||&£4tfc 

ommfimmtm. mmmm^nt^4^n<Dmmizm^t^ytm^s 8 4 0 ~s 8 

4 3 #AD^g|S8 5lCft;fr£*iS 0 
#{C, AD^g|$8 5tCfeV>T. ^ftfg#S 8 4 Q ~S 8 4 3 *>\ "tV*)^ 

iZowmm^s 8 5 0 ~s 8 5 3 izmmzti. mmm-^s 8 5 0 ~s 8 5 3 #m 

^MMB8 8lCffi;fr£*l£ 0 W#M#S 8 5 Q ~S 8 5 3 te, ^^EU 8 7 iCfE-ft 
[0 10 5] 

0 ~S 8 5 3 ^M^^tir 2ffiizTv7-*>7v yytsftt=.nmm-%s 9 o 0 ~ 

S 9 0 3 fl^f&StlS,, 
fit, X^g!®i&9 1 iCfc^T, B^M-^S 9O 0 ~S9O 3 tf2* 

jty-vx-mmzti. mmmm&3&L<Dnmm*srS9 i 0 ~s9i 3 tf&mzfr 

So 

[0 10 6] 

fbt, £|^>7 h®&9 2CfcVAT. mmm^S 9 1 0 ~S9 1 3 CDCyf 
Yef-^, W^-^jfeJ^G^-^KMLT^ftle x p (- j (to 
x a x0 +6) y a yQ ) / (2w) ) ~exp (— j (co x a x3 +a> y a y3 ) / (2 

?o ) #mss>*u mmm-%Y Q ~y 3 

[0 10 7] 

f lt, m**s<>7 bjvmiam^Q 3 ic^t, a#l£MH§-j§-y 0 ~y 3 

09 IC^-T^^EU 8 7 lCfHm2*lfc«iii$:££JSVNT, Cyf-^ Y e 5 s 

##x 0)0 *^4SMM#S9 3#7-yx38»3£g||g»9 4{Cffi^j$tlS 0 
[0 10 8] 

fit, 7 - U 31^^11111^ 9 4 ICfcl^T, A^J l7^IS#^# S 9 3 #7- U 



mttE# 2 0 0 0-3 0 
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[0 10 9] 

LT, :*J*^#-iHQ.3lg|S8 9 JCfc^T, ffitf^S8 8b[C^*tlSCyf 

So 

[0 110] 

WteMmZfi 5 CCD 8 4©®fgffc©iitmt%2^<z>®i^CMjSL 

[0 111] 

Mx. m 2 tc^-rra-jwtyiap 8, @7 izm^m^mmm 6 8 & £ vm 9 jc^ 

[0 112] 

>zfV >yfilffi©M**4tt(Z)»<ftlilfllS:#fe^, CCD$:%S^lC^i&$-&-r 
U > ^ffiffi & « £ # £ J: e» JC L T J: V 
[0 1 13] 

mo STzyVteifZm^T^ cfc^o 

3 4 2 0 0 0-3 0 
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[0114] 

±&Lfcmmi&mxiz. a&(Dmmmm*m^x. mwnsfoizzmizm 

5 CD T* 4 ffelC tePS}£ £ *i& V*. 
[0 115] 

01 (A) ^010 (A) \Zm-*&-7 << )\/*<D&&<Dmm$&MV2bZ> 

o 

[0 116] 

[#§^o^m] 

[®i] 

-ffi^JfS»CCD4if|tSfc«)ffl@tfc5. 
[02] 

[03] 

ti s 4 «c©a#(Z) -9- > •? u > & -r s & «><z> mx $> & . 
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[04] 
[0 5] 

05 (a) «E2^c^t-M^MSSP^c^3v^T^a ^ s$tlSR5 :r -^©-9->^ , u y 
ytiLmzmm-?z>r~tb<Dm. a 5 (b) km2tc^fg#&s£iHc^T&ii;* 

[0 6] 
[07] 

0 7 ^^©fg 2 mmMmcDm^^ji*}* ^<Dm&Mf&mr*$>2>. 

[08] 
[09] 

^^©H3||jg^©m^x^;i/^^^©^^0T^s o 

[01 0] 

01 o& % 09 ^c^'rccD^cffiv^e>4^s^ife-7w , £t&fE-r&;k#>tf>0Tr 
[011] 

0i ltt, 0 9{c^-rfi#^MP©«^0T'$>€)„ 

[012] 

[?£#©§& 9!] 

2-l/>X, 3-^LPF, 4, 84-CCD, 5, 8 5 - AD^g|§P, 6 
, 8 6-CCD|gg&gP, 7, 8 7-^=EU, 8, 8 8 9, 8 9- 

*^7f^i®, so, 70, 9 o -»raiin», 5i, 9 i ••7- yxs&iia 

Bh 5 2, 7 1, 9 .2-^132/7 5 3, 9 3 -g^X^* h;i/Htffi[mi& 

, 5 4, 9 4 - 7 - U x3S»Sg|j|ia», 7 2 - j£«««-5£fifcia» 
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